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CLAIMS 

1 . \ (Amended) A method of modifying the content and/or composition of one or more metabolites 
in the sWage organs of a plant, said method at least comprising the step of expressing in the storage 
organ of $aid plant a chimeric gene that comprises a genetic sequence encoding a sulfur-rich protein 
5 placed operably in connection with a promoter capable of conferring expression on said gene in the 
storage organYf said plant, subject to the proviso that the modified metabolites do not consist of only 
the sulfiirous protein content of a seed and/or wherein the content of an amino acid is modified, such 
modification is not the result of the presence of a naturally or artificially high level of that amino acid 
in the sulfur-rich proteY 

10 

2. The method according to claim 1 wherein the storage organ is a seed. 



3. Themel 
comprising amino 
15 sulfurous protein, 
(NSP) fc fibre andei 




irding to«elasBa 1-wJp wherein the metabolite(s) is(are) selected from the list 
(either free or incorporated into protein), oils (i.e. fatty acids), protein, 
Ifurous protein, starch, soluble and/or insoluble non-starch polysaccharide 
lous anti-nutritional factors. 



4. Th4 method according lo SA o k^i or 3 wherein the total protein content of seeds and/or the 
starch content of seeds and/or the Catty acid content of seeds and/or the fatty acid composition of seeds 
20 and/or the fibre content of seeds and/or the fibre quality of seeds and/or the content of endogenous anti- 
nutritional factors in seeds is modified. 



5. The methcHjl according to claim 4 wherein the total protein content is increased. 

25 6. The method according to claim 4 wherein the total fibre content is increased or decreased, 

7, The method accorapjs to claim 4 wherein the content of endogenous anti-nutritional factors 
is decreased. ( 

30 8. The method according to claim 4 wherein the fatty acid content is increased or decreased. 

9. The method according 1S2feisM 4 wherein the anti-nutritional factor is a protease inhibitor. 



10. The method according to\c!aim 9 wherein the protease inhibitor is trypsin inhibitor 
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and/or chymotrypsin inhibitor. 

11. The Method according to any one of*L2L 1 -to-W wherein the sulfur-rich protein 
comprises an alnino acid sequence that is rich in methionine and/or cysteine. 

12. The method according to claim 1 1 wherein the sulfur-rich protein is sunflower seed 
albumin (SSA). 

13. The method according to claim 1 1 wherein the sulfur-rich protein is a 2S protein or 
the Aspl synthetic protein. 

14. TheWthod according to nr x SQ of ^ e teimr 1 4»-H wherein the plant is a 
dicotyledonousyplant. 

15. The method according to claim 14 wherein the dicotyledonous plant is a pea chickpea 
or Lupin plant. 

16. The method according to 14 «4S wherein the promoter comprises the pea 
vicilm gerife promoter sequence. 

17. The method according to agj^u£?of cl aim a, 1 Wnere in me plant is a 
monocotyledonous plant. 

18. The method according to claim 17 wherein the monocotyledonous plant is a rice plant. 

19. TBe method according to-eW* 17^8 wherein the promoter comprises a Triticum 
aestivum ifitfW ghnanin promoter sequence such as the Bxl7 promoter sequence or the 
JAN808 promoter sequence. 

20. The methV according to a^S&^ehrMis 1 -*Hb9 further comprising the first steps 

(i) introdVing the chimeric gene into a plant cell, tissue, organ or whole 
organism: and 

(ii) regenerating an intact plant therefrom. 

21. A method of increasing the protein content of seeds of a plant, said method at least 
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comprising the step of expressing in the seeds of said plant a chimeric gene that comprises 
a structural gene sequence encoding SSA placed upstream of a transcription termination 
sequence and operably in connection with a promoter sequence capable of conferring 
expression on said structural gene in the seeds of said plant, subject to the proviso that the 
sulfurous protein content of the seed alone is not increased. 

22. The method according to claim 21 wherein the promoter sequence is the pea vicilin 
gene promoter and the plant is a dicotyledonous plant. 

23. The method according to claim 21 wherein the chimeric gene further comprises the 
I V,clIm S ene promoter and transcription terminator sequences. 

£| CV^ 24. The mechod adding to^Qil wherein the plant is pea or chickpea. 

% 2 f • ThC meth0d ^ding to claim 21 wherein the promoter sequence is a wheat HMW 

^ glutenin gene promoter and the plant is a monocotyledonous plant. 



m 

IN* 



26. The method according to claim 21 wherein the chimeric gene further comprises the 
wheat HMW glutenin gene promoter and/or NOS transcription terminator sequences. 

| 27. The rnethod according £k*£ 25 erf* wherein the plant is a rice plant. 

28. A methoo\of modifying the fatty acid content of seeds of a plant, said method at least 
compnsmg the sreW expressing in the seeds of said plant a chimeric gene that comprises 
a structural gene sequence eroding SSA placed upstream of a transcription termination 
sequence and operabh in connection with a promoter sequence capable of conferring 
expression on said structural gene in the seeds of said plant. 

29. The method according to claim 28 wherein the promoter sequence is the pea vicilin 
gene promoter and the plant is a dicotyledonous plant. 

30. The method according to claim 28 wherein the chimeric gene further comprises the 
pea vicilm gene promoter and transcription terminator sequences. 

C(fl x rf) 

^ 31. The method according to 29 ert* wherein if the plant is lupin the level of 

fatty acids in the seeds is increased. 



* 
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32. The method according roiW; 29 wherein if the plant is pea the level of fatty 
acids in the seeds is decreased. 

33 . A methdd of modifying the farty acid composition of seeds of a plant, said method at 
least comprisingW step of expressing in the seeds of said plant a chimeric gene that 
comprises a structural gene sequence encoding SSA placed upstream of a transcription 
termination sequencV and operably in connection with a promoter sequence capable of 
conferring expression^ said structural gene in the seeds of said plant. 

34. The method according to claim 33 wherein the promoter sequence is the pea vicilin 
gene promoter and the plant is a dicotyledonous plant. 

35. The method according to claim 33 wherein the chimeric gene further comprises the 
pea vicilm gene promoter and transcription terminator sequences. 



36. The method according io*&£m er-95 wherein the plant is lupin. 

37. Vhe method according to afe u ff u f ^^ 33 ^ wherein content of myristic acid 
and/or sbnc acid and/or gadoleic acid and/or behenic acid and/or lignoceric acid and/or 
oleic acid and/or linoleic acid and/or linolenic acid and/or erucic acid is modified. 

38. A meUibd of decreasing the starch content of seeds of a plant, said meihod at least 
comprising the sum of expressing in the seeds of said plant a chimeric gene that comprises 
a structural gene sWnce encoding SSA placed upstream of a transcription termination 
sequence and operablv in connection with a promoter sequence capable of conferring 
expression on said structural gene in the seeds of said plant. 

39. The method according to claim 38 wherein the promoter sequence is the pea vicilin 
gene promoter and the plant is a dicotyledonous plant. 

40. The method according to claim 38 wherein the chimeric gene further comprises the 
pea viedm gene promoter and transcription terminator sequences. 



41. 



The method according to^aims 39 <**4© wherein the plant is a pea plant. 



_• — 



P .OKliK\MRO*flJ-00773.;](t -4/H/9y 



- 50 - 

42. (Amended) A method of modifying the amino acid composition of seeds of a plant, said method 
• ac ,east comprising the step of expressing in the seeds of said plant a chimeric gene that comprises a 

S^P^y structural gW sequence encoding SSA placed upstream of a transcription termination sequence and 

6 operably in connection with a promoter sequence capable of conferring expression on said structural 

5 gene in the seetflr of said plant, subject to the proviso that the modified composition of any amino acid 
is not the result or\{he presence of a naturally or artificially high level of that amino acid in a sulfur-rich 
protein. 



43. The method according to claim 42 wherein the promoter sequence is the pea vicilin gene 
10 promoter and the plant is a dicotyledonous plant. 

44. The method according to claim 42 wherein the chimeric gene further comprises the pea vicilin 
gene promoter and transcription terminator sequences. 

i 3 43. The method according to *la*ms 43 op-4* wherein the plant is pea or chickpea. 



■g 4o. The method according to claim 45 wherein the proportion of arginine relative to other amino 

fjj acids is increased. 



20 47. V method of modifying the fibre content of seeds of a plant, said method at least comprising 
the step of expressing in the seeds of said plant a chimeric gene that comprises a structural gene 



$^ \y sequence encoding SSA placed upstream of a transcription termination sequence and operably in 
connection itah a promoter sequence capable of conferring expression on said structural gene in the 
seeds of said plant. 

25 48. The method according to claim 47 wherein the promoter sequence is the pea vicilin gene 
promoter and the plant is a dicotyledonous plant. 

49. The method according to claim 47 wherein the chimeric gene further comprises the pea vicilin 
gene promoter and transcription tarrninator sequences. 

50. The method according t&&£ 48 e*49.wherein if the plant is lupin the level of soluble fibre 
30 including soluble NSP in the seed is decreased. 

^ 51. The method according to^W 48 ©p-49-wherein if the plant is a pea plant the level of fibre 
in the seed is increased. 
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52. AWthod of modifying the fibre quality of seeds of a plant, said method at least 
comprisingW step of expressing in the seeds of said plant a chimeric gene that comprises 
a structural W sequence encoding SSA placed upstream of a transcription termination 
sequence and Wrably in connection with a promoter sequence capable of conferring 
expression on said structural gene in the seeds of said plant. 

53. The method according to claim 52 wherein the promoter sequence is the pea vicilin 
gene promoter and the plant is a dicotyledonous plant. 

54. The method according to claim 53 wherein the chimeric gene further comprises the 
pea vicilin gene promoter and transcription terminator sequences. 

55 . The method according i&^^b 53 e*44- wherein the plant is lupin. 

56. The method according to Q^^^tzl^ 52 ter55* wherein the soluble NSP content 
and/or the insoluble NSP content of the seed is decreased. 



57. Tliememod according t o yj&^^ 
seed is increased. 

58. A nWhod of decreasing the endogenous anti-nutritional factor content of seeds of a 
plant, said nwthod at least comprising the step of expressing in the seeds of said plant a 
chimeric geneWat comprises a structural gene sequence encoding SSA placed upstream of 
a transcription termination sequence and operably in connection with a promoter sequence 
capable of coiiferW expression on said structural gene in the seeds of said plant. 

59. The method ^cording to claim 58 wherein the anti-nutritional factor is a sulfur-rich 
protease inhibitor and/to/ somble NSP. 

60. The method accoWttglo^laim 59 wherein the sulfur-rich protease inhibitor is trypsin 
inhibitor and/or chymouVpsui irOubiior. 

Ol . f he method according to\any one of efcrieis 58 wherein the promoter sequence 
is the pea vicilin gene promoter a>d the plant is a dicotyledonous plant. 

62. The method according to any ^he of^£ 5 8 W^Q wherein the chimeric gene further 
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comprises the pea vicMirr gene promoter and transcription terminator sequences. 
(J<* 63. The method accbj^Tg to*e&*fiis 61 wherein the plant is lupin, pea or chickpea. 

64. The method according to anVone of claims 21 to 63 further comprising the first sreps of: 

(i) introducing the chimenfc gene into a plant cell, tissue, organ or whole organism; and 

(ii) regenerating an intact plant therefrom. 




3 

f5 




65. A transformed plant producelHwi the method according to any one of claims 1 to 64 

M . 0 s 

66. Progeny derived from the planVSSeording to claim 65, wherein said progeny comprises at least 
one copy of the chimeric gene present \j^c plant according to claim 65 in an expressible format. 

J 67. A plant part derived frorik the plant according to claim 65 or the progeny according to claim 
9 15f 64 wherein said plant part comprises at least one copy of the chimeric gene present in said plant or 
/ progeny in an expressible format. \ 

m 68 - ^ P 12 "' W£ according to claim 67 comprising leaves, stems, roots, shoots, seed, tubers or 

flowers. 

Gp 69 • The P ,ant P 31 * according to claim 67 comprising seeds. 

70. Use of a structural genA sequence that encodes sunflower seed albumin (SSA) to produce a 
genetic construct which when exposed in the seeds of a plant increases the total protein content of the 

25 seed, subject to the proviso that expression of the genetic construct does not only increase the sulfurous 
protein content of the seed. 

71. Use of a structural gene se^UeY^ that encodes sunflower seed albumin (SSA) to produce a 
genetic construct which when expressed J, the seed, of a plant modifies the amino acid composition of 

30 the seed, subject to the proviso that expression of the genetic construct does not only increase the sulfur- 
containing amino acid content of the seed. 

72. Use of a structural gene sequence tha\encodes sunflower seed albumin (SSA) to 
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produce a genetic constnfct which when expressed in the seeds of a plant increases or 
decreases the fibre content of the ieed. 

73. Use of a structural gene sequence that encodes sunflower seed albumin (SSA) to 
produce a genetic construct wfrich when expressed in the seeds of a plant modifies the fibre 
composition of the seed. 

74. Use of a structural gerfe sequence that encodes sunflower seed albumin (SSA) to 
produce a genetic construct whid^i when expressed in the seeds of a plant decreases the total 
starch content of the seed. 

75. Use of a structural gene Sequence that encodes sunflower seed albumin (SSA) to 
produce a genetic construct whiih when expressed in the seeds of a plant increases or 
decreases the total fatty acid conteht of the seed. 

76. Use of a structural gene sApience that encodes sunflower seed albumin (SSA) to 
produce a genetic construct which v^hen expressed in the seeds of a plant modifies the fatty 
acid composition of the seed. 

77. Use of a structural gene ^qdehce that encodes sunflower seed albumin (SSA) to 
produce a genetic construct which whe\i expressed in the seeds of a plant decreases the anti- 
nutritional factor content of the seed. 

78. Use according to any one of clAims 70 to 77 wherein the genetic construct further 
comprises a promoter sequence which confers strong expression at least in the seeds of the 
plant. 

79. Use according to claim 78 whereiA the promoter is the pea vicilin gene promoter. 

80. Use according to claim 78 wherein\the promoter is the wheat HMW glutenin gene 
promoter. 



81. Use according to any one of claims ID to 80 wherein the genetic construct further 
comprises a uranscription tenninator sequence placed downstream of the coding region of the 
structural gene sequence. 
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82. Use according to claim^H Svherein the transcription terminator sequence is the pea 
vicilin gene terminator sequens^V V 

83. UseW the transformed plant according to claim 65 to produce a food composition for 
consumption\by humans or animals. 

84. Use of fte/fcriogeny plant according to claim -66 to produce a food composition for 
consumption by tRu^ans or animals. 



E$ 0^ 85 ' USe ° f ^ pait accordin S to m y ^o hCQ c laim s 67 *#-69 to produce a food 



composition for consunwjtion by humans or animals 

86. The nWhod according to any one of claims 1, 21. 38, 42 % 47, 52 or 58, wherein the 
storage organ ika tuber. 

87. The method\cording to any one of claims 1, 21, 38, 42, 47, 52 or 58, wherein the 
storage organ is a specialised stem. 




